Polyamine biosynthesis and interconversion in rodent tissues.
Polyamine levels in rodent tissues are regulated by the activities of three enzymes: ornithine decarboxylase, S-adenosylmethionine decarboxylase, and spermidine/spermine N1-acetyltransferase. These enzymes are present in the cell in very small amounts, have very short half-lives, and are highly inducible. Ornithine decarboxylase was purified to homogeneity (about 10,000-fold) from androgen-treated mouse kidneys, which have enzyme levels several hundred times higher than those in other fully induced mammalian tissues. This decarboxylase could be specifically labeled either in vitro or in vivo by reaction with radioactive alpha-difluoromethylornithine, an enzyme-activated irreversible inhibitor. Such covalent binding of alpha-difluoromethylornithine was used to titrate the number of molecules of the enzyme and to estimate its purity. It was also used for autoradiographic localization of the enzyme within tissues and to follow the degradation of the protein in vivo. S-Adenosylmethionine decarboxylase has been purified from rat liver and psoas muscle, and significant differences between the enzyme forms present in these tissues were observed. The rate-limiting enzyme in the interconversion of the polyamines, spermidine/spermine N1-acetyltransferase was purified more than 100,000-fold from carbon tetrachloride-induced rat liver. This acetylase acts on both spermine and spermidine to form N1-acetyl derivatives, which are then oxidized by polyamine oxidase forming spermidine and putrescine, respectively.